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6. Conclusion

VPS is an evolutional technology for area wide integrated road
charging solution, it achieves the goal of electronic payment and
electronic toll collection by a totally different scheme comparing
to traditional DSRC-based ETC technology. It is cost effective and

has the advantages of simplicity and flexibility comparing to DSRC-
based ETC, and the virtual toll zone can be changed easily by mod-
ifying the toll zone coordinates table. This feature provides a way 
to migrate from the lane-based toll collection scheme to the dis-
tance-based or area wide toll collection scheme, which is fit in with 
the policy of toll collection scheme in many countries. Besides, 
OBU is easy to integrate with telematics service because they have 
the same key components: positioning, mobile communication, 
computing, and human interface. The transaction capability also 
enables the mobile electronic commerce. In this paper, we dis-
cussed the design and implementation details of VPS-based ETC

system, and unit tests as well as a debit transaction field test had
been practiced in the freeway of Taiwan. The results show that
the accuracy of debit transaction is satisfiable if the malfunction
OBU data is excluded. In addition to the debit transaction, enforce-
ment system and the matching mechanism for enforcement and
debit transaction are also playing a key position in the VPS system,
which will be the major issues of our future work.
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